Abstract. Synthesis of polycarbonate diols from diphenyl carbonate and 1,4-butyl diol has been demonstrated in the presence of metal acetate catalysts. Alkali metal acetate and alkaline earth metal acetate catalysts showed much higher catalytic activity, of them, lithium acetate was the most active. And the catalytic mechanism was discussed.
reaction with BD. Metal acetate catalysts are active catalysts for ester exchange reaction [12] [13] . In this work, the activities of various metal acetate catalysts were evaluated, and the catalytic mechanism was discussed.
Experimental
The reaction was carried out in a 100mL round-bottomed flask equipped with thermometer, a nitrogen inlet, a mechanical stirrer and reflux condenser. DPC, BD and the catalyst were introduced into the flask under nitrogen atmosphere. The reaction temperature was kept between 186 and 196 o C. The temperature of distillation column was maintained at 180 o C. The byproduct phenol was collected in a flask.
Qualitative and quantitative analyses of distillate were carried out a Shimadzu GC-2010 gas chromatograph equipped with a flame-ionization detector. The yield of phenol was expressed in percent of its theoretical value, which was calculated based on the 100% conversion of DPC. The reaction residue was a yellow solid, after cooling, then it was dissolved in dichloromethane and precipitated by addition of ethyl alcohol. IR spectra of the product obtained were recorded on a Nicolet 460 Fourier transform infrared spectroscopy.
1 H NMR and 13 C NMR spectra were recorded on a Bruker Avance III 500 MHz spectrometer.
The IR spectra of PCDL: the band at 3454. 
The progress of the reaction was followed by measuring the yield of phenol expressed in percent of its theoretical value which was calculated based on the 100% conversion of DPC. As shown in Table 1 , alkali metal acetate and alkaline earth metal acetate catalysts showed much higher catalytic activity. The order of the activity of alkali metal acetate is lithium acetate >sodium salt >potassium acetate. The order of the activity of alkaline earth metal acetate is magnesium acetate > calcium acetate > barium acetate. Of them, lithium acetate is the most active. Oxygen is more electronegative than carbon, and thus pulls electron density away from carbon. So the carbonyl group is polar, the partial positive charge on carbonyl carbon causes it be attacked by nucleophiles, the partial negative change on carbonyl oxygen causes it be attacked by electrophiles. And the carbonyl carbon with positive charge has a greater reactivity than carbonyl oxygen with negative charge. The transesterification may proceed by the nucleophilic attack of hydroxyl group in BD upon carbonyl group in DPC. The phenoxy group is an electron-donating group, it can increase negative charge of carbonyl carbon and thus reduce electrophilic capacity of carbonyl carbon, and it increases steric hindrance and thus makes it difficult for carbonyl carbon to close with nucleophiles.
In presence of metal acetate, the reaction intermediate is considered as a complex formed by coordination of the carbonyl group to the metal species. This coordination increases the positive charge of carbonyl carbon and facilitates the nucleophilic attack of hydroxyl group upon this positively polarized carbon atom (Scheme 1). In conclusion, all of metal acetate catalysts tested had catalytic activity to the reaction of DPC with BD. Among them, alkali metal acetate and alkaline earth metal acetate catalysts had much higher activity, and lithlum acetate was the most active. The small quantity of crystal water in the catalysts could not affect the reaction, so the catalyst can be directly used without any pretreatment. And metal acetate catalysts are commercial available and inexpensive. As a promising road for preparation of PCDL, the further study on this reaction is underway in our lab. 
Conclusions
Lithlum acetate shows has exhibits higher catalytic activity for the synthesis of PCDL via the transesterification between DPC and BD. And the crystal water in the lithlum acetate could not affect the reaction, so lithlum acetate catalyst can be directly used without any pretreatment.
